IT is only during the past fifteen years or so that the pituitary gland has been brought within the reach of surgery, or that much solid knowledge of its functions and its diseases has been gained. It is not my intention to speak of its physiology nor of the inter-relation of its activities with those of other ductless glands, but to suggest for discussion a certain number of points connected witb the surgical aspects of the diseased gland. Few individual surgeons can have had a sufficiently large personal experience to enable them to form more than a provisional opinion upon the many questions which are offered by a new field of surgery such as this. My own experience is merely large enough to make me realize how much has yet to be learnt before the operative treatment of pituitary lesions can be established upon a firnm basis. If the arbitrary system which apportions the various organs and their afflictions amongst different specialists was formerly unable to find a sponsor, other than the psychologist, for the pituitary body when its functions were totally unknown, it is sca.rcely less at a loss at the present time, seeing that disease of the gland may manifest itself in so many different ways. A patient may be brought in the first instance to the ophthalmic surgeon for disturbances of vision, to the physician for adiposity or glycosuria, to the pediatrist for infantilism, to the neurologist for epilepsy, or to the gynaecologist for amenorrhcea; the ever-increasing activities of the surgeon naturally include the gland within their orbit; and the rhinologist puts in his claim on the dual ground that the pars anterior is developed as an outgrowth from the stomodaeum, and that one of the paths which lead to it is his right of way.
Lesions of or implicating the pituitary gland give rise to symptoms which fall into three groups:
(I) Those dependent upon disordered function, whether in the direction of excessive or of deficient activity, or of a combination of both. (For our present purpose there is no need to take into account the dual constitution of the gland.) (II) Those which result from an increase of the general intracranial pressure.
(III) Those due to pressure upon neighbouring structures, particularly the optic chiasma.
These groups are not, of course, sharply marked, off from one another, and in most cases the clinical picture is made up of all three in varying proportions.
Tumours which cause pituitary symptoms do not necessarily arise in the gland; interpeduncular tumours, frontal lobe tumours, and growths involving the base of the skull may cause pressure upon it and the surrounding structures, whilst symptoms due to disordered pituitary function are also met with in hydrocephatus. It is important to bear in mind such cases, since the glandular symptoms may be sufficiently prominent to cause errors of diagnosis, and to lead to misdirected surgical procedures.
I shall endeavour to deal first with the question as to what effects upon the symptoms of pituitary disease are to be expected from operative treatment; and, secondly, what is the best method of surgical attack.
It is now commonly believed that gigantism and acromegaly are manifestations of excessive activity of the pituitary gland, while infantilism, adiposity, and impotence result from deficient activity, and that there is thus an analogy with the corresponding disorders of function of the thyroid gland. In both cases the symptoms of excessive or deficient functional activity may merge into one another. Further, both thyroid Section of Surgery and pituitary tumours cause symptoms due to pressure upon neighbouring structures. If we pursue the analogy, we should expect that as the symptoms of Graves's disease can be modified by the removal of the greater part of the diseased thyroid, so partial excision of the hypophysis might be expected to benefit a progressive' acromegaly. Whether or not an operation for glandular symptoms alone would be justifiable is a point upon which I am unable to express any opinion. So far .as I am aware Cushing is the only'surgeon who has operated for dyspituitarism unaccompanied by any other symptoms except headache. He relates two cases of this kind. Both were adult male acromegalics, with histories extending over eight and fifteen years respectively. In one of them the partial removal of the pars anterior by the nasal route was followed by immediate cessation of the headaches, and three months later there was a marked change in the patient's appearance. In the other the sella was but slightly enlarged. A subtemporal decompression afforded no relief of headache, but later some improvement was noted after a course of whole-gland extract to the extent of 100 gr. a day.
In a third case of dyspituitarism uncomplicated by pressure symptoms other than headache, the predominating signs were those of deficient glandular activity. The patient was a fat amenorrhceic, aged 24. Treatment by glandular feeding was carried out for a time with some slight improvement but later the headaches became more severe and the vision began to fail. A sellar decompression was then done, with prompt cessation of the headache. This patient resumed work a week after the operation, but no further information as to her subsequent history is given. This cannot, however, be regarded as an operation for glandular symptoms alone, as it was not performed until, whilst the patient was under observation, visual deterioration began.
I have no experience of operating for glandular symptoms alone, and I should hesitate greatly before attempting the experiment in a patient with little or no enlargement of the sella, in whom neither headache of any severity nor neighbourhood symptoms existed. In the opposite class, however, with a large sella easily accessible through the nose, and with a progressive Fr6lich syndrome, the operation might be more readily undertaken. For it is possible that the relief of pressure upon any remaining normal gland tissue, afforded by the emptying of a cyst, the removal of a mass of adenomatous tissue, or by merely incising the dural capsule, might be beneficial. This group need not detain us, for the onset of general pressure symptoms marks the beginning of the terminal stage. A simple decompressive operation will abolish the headache due to general intracranial pressure, but could not be reckoned upon to relieve the "bursting" frontal pain due to sellar distension. In those cases which show papilleedema, subsidence of the swelling is to be expected after decompression. It is probable that a simple decompressive operation will prove to be a useful, if not an essential, preliminary measure before making a frontal attack upon a pituitary tumour.
(III) NEIGHBOURHOOD SYMPTOMS.
It is chiefly for visual disturbances that the pituitary region has hitherto been subjected to s;qrgical interference. In Cope's admirable paper on "The Pituitary Fossa and the Methods of Surgical Approach thereto," 1 the following extremely important observation occurs, which is completely in accordance with my own experience. Cope says that after a thorough search of the literature of pituitary operations, he had not come across a single case with optic symptoms, in which verification at operation or autopsy was permitted, which did not show a large intracranial extension; and concludes that all pituitary tumours which come to operation for symptoms other than acromegaly have long before burst the bounds of the fossa. This fact should be given due consideration when the merits of the different methods of approach are being weighed.
NATURE OF PITUITARY TUMOURS.
The majority of the tumours which arise in or primarily involve the pituitary gland appear to be of an adenomatous character, and are called by Cushing "chromophobe struma," that is to say, an adenomatous hyperplasia characterized by deficiency or absence of the eosinophilic granules, which seem to be associated with functional activity. Of Cushing's own cases twenty out of twenty-six were of this nature; in Hirsch's, seventeen out of twenty-two; and of the seventy-four cases collected from various sources by Frazier, there were no fewer than thirty-nine. Taking these three series together, 62 per cent. of the tumours subjected to operation were of an adenomatous character.
1 Brit. Journ. Surg., 1916-17, iv, pp. 107-144. 
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Frazier's seventy-four collected cases contain eleven instances of cyst or cystic tumour. It is possible that this proportion (nearly 15 per cent.) is too high, seeing that cysts are the most easy form of pituitary enlargement to deal with, and, further, as they give the best immediate results, are the most likely cases to be reported. There are, at least, ten instances of malignant tumour in this series, or about 14 per cent.
Another kind of tumour, not arising in, but secondarily affecting the gland, is the suprapituitary endothelioma.
I think that we may at once put aside the possibility of extirpating a solid pituitary tumour in the sense in which an adenoma can be removed from the breast, or a simple meningeal tumour from the brain. Hitherto, so far as I am aware, any removal that has been accomplished has been only partial. Nevertheless a sufficiently large part of such a tumour can be removed to afford great relief, at any rate for a time.
METHODS OF APPROACH.
A large number of operative procedures for approaching the pituitary fossa have been proposed and practised. They fall into two groups, the extradural, including transpalatal, nasal, and paranasal operations, and the intradural, comprising the temporal and the frontal. Special mention must be made of the temporal route, because it was so strongly advocated by Victor Horsley, the pioneer of pituitary surgery, as of cerebral surgery in general. In 1906 Horsley had already operated upon nine cases, and at that date he wrote that the " prehistoric way of raising the frontal lobe was not the proper way to remove the tumour; it should be done by raising the temporal lobe." The only recorded cases of his which I have been able to find are mentioned in Tooth's exhaustive analysis of 265 cases of brain tumour operated upon between 1902 and 1911 at the National Hospital, Queen Square. These cases are four in number; in all the temporal lobe was raised, the diaphragma sellm incised, and tumour partly removed. One patient died six hours after operation; one lived nine months, another three years, and another eight years. Ophthalmoplegia followed the operation in two of them, and'aphasia and hemiparesis in two.
At present the two methods of approach which hold the field are the nasal and the frontal. Of the former the trans-sphenoidal operation of Cushing is probably the best; of the latter the orbito-frontal operation of Frazier may be taken as the type. For the sake of brevity, I shall speak of the nasal and the frontal route. To some extent these are 89 at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from rival methods, but I think that experience will show that neither should be altogether rejected. In time it may be possible to make a sufficiently accurate diagnosis to enable one or other to be selected for any individual case. I do not propose describing the operations in detail, but mnerely to give a brief general outline.
(1) Cushing's Nasal Operation.-A transverse incision an inch in length is made through the fraenumof the upper lip, and through this incision the mucous membrane is separated from both sides of the septum. When this can be accomplished without button-holing the mucous membrane, the entire operstion is conducted without invading the nasal cavities. A long bivalve speculum is introduced, one blade on either side of the septum between it and the mucous membrane. Part of the septum is now removed, including portions of the vomer, septal cartilage, and median plate of the ethmoid. The anterior and inferior walls of the sphenoidal sinus are removed, when the floor of the pituitary fossa is brought into view. This, which is sometimes represented merely by a thin flake of bone, having been removed, the tumour, enclosed in its dural capsule, comes into view. A crucial or stellate incision is then made through the dura. The operator may be fortunate enough to have opened into a cyst, but when, as is more often the case, he finds himself confronted with a solid mass of tissue, the next step presents difficulties. It may be that the compressed gland, capable of functioning once the pressure has been relieved, lies between him and the tumour; Should there be any doubt as to this a fragment should be removed for microscopic examination, and further interference postponed. A fragment of an adenomatous tumour can generally be recognized by the naked eye. It is pale and comparatively bloodless, so that its removal by means of a curette is accompanied by but little bleeding. The extent to which such removal may be carried out can only be a matter for experience to decide. With a very large fossa and a bulging tumour, there is no great difficulty in carrying out this operation, but when the sella is small, one may, by directing the line of approach too high, enter the cranial cavity through the ethmoid in front of the pituitary fossa. This accident is at once evidenced by the escape of cerebro-spinal fluid, and by it the danger of meningitis is enormously increased.
(2) The Frontal Route.-Frazier's operation commences with the reflection of an osteoplastic flap consisting of a large part of the frontal bone, hinged in the temporal fossa. The supra-orbital margin is resected and removed, to be replaced at the termination of the operation, and the greater part of the orbital roof is cut away. The orbital contents are now depressed by one retractor whilst the frontal lobe, enclosed in its dural covering, is elevated by means of a second retractor until the optic foramen comes into view. The dura is next opened, and the retractor introduced through the incision so as to elevate the frontal lobe and expose the optic chiasma and the tumour, which can then be partially removed by means of a curette. The operation, thus briefly outlined, is I think capable of a good deal of modification in detail. If, for example, the osteoplastic flap is made a good deal larger than Frazier makes it, the orbital roof need not be interfered with. Before proceeding to discuss the comparative merits of these two methods of approaching a pituitary tumour, I should like very shortly to relate my personal experience. It would be absurd to speak in percentages of such a small number of cases as I have operated upon -fourteen in all. I do not intend, on the other hand, to weary you with a recital of the details of all these cases, but merely to pick out the salient points with special reference to the difficulties and misfortunes which I have myself encountered. Two of these were not pituitary cases, but I must refer to them because they illustrate errors of diagnosis leading to misdirected surgical procedures. One was a man with frontal headache and symptoms of chiasmal pressure; the X-ray showed a somewhat enlarged pituitary fossa. The operation of sellar decompression was performed; no improvement followed, and the man died a few days later. Post mortem, an infiltrating frontal lobe tumour was found. The second of these two non-pituitary cases was that of a girl, aged 12, with a three months' history of failing vision, polyuria, increasing adiposity, and somnolence. There was a visual defect in the upper part of the temporal fields. The sella, radiographically, was somewhat enlarged. In the belief that we were dealing with a pituitary tumour, I opened the sella by the nasal route. On curetting the supposed tumour a sudden gush of cerebro-spinal fluid occurred. I placed a small' piece of silver wire in the fossa for purposes of radiographic orientation, but the child died twenty hours after the operation. Post-mortem, the silver wire was found lying partly in the substance of the pituitary gland, and partly projecting thrQugh the diaphragma sellae, exactly in the sagittal plane. The third and lateral ventricles were greatly dilated, and their lining membrane showed an intense, hamorrhagic, purulent inflammation. A small glioma involving the corpora quadrigemina completely blocked the aqueduct of Sylvius.
The other four cases operated upon by the nasal route were typical instances of dyspituitarism with visual defects and gross enlargement of the sella turcica.
(1) One was an undeveloped boy, aged 20, somewhat adipose, and of feminine type. He suffered from severe frontal headaches, and his vision was so far gone that he could only see, and that very defectively, in the upper part of the temporal field of one eye and in the nasal field of the other. A sellar decompression was done, and some of the enlarged gland was removed. This tissue proved to be a hyperplasia of the pars anterior. Severe facial neuralgia and considerable febrile disturbance followed this operation, but these symptoms subsided after the escape of a quantity of pus into the nasopharynx. Headache was relieved, and some little improvement of vision resulted. The boy died of pneumonia about fifteen months later.
(2) Another case in this group is an acromegalic upon whom I operated only a few weeks ago. A cyst containing chocolate-coloured fluid was emptied by the nasal route. The pituitary headache has gone, but as yet there is no improvement of vision.
(3) The third case died of meningitis, the cranial cavity having been opened into through the posterior part of the cribriform plate at the same time that the pituitary fossa was entered. Post mortem there was found a large intracranial extension of the growth.
(4) The fourth case was an undersized, effeminate boy, aged 21, with symptoms of hypopituitarism and frontal headache of two years' duration. One eye was completely blind, and in the other the temporal field was gradually being lost from above downwards. The immediate effect of the sellar decompression was very striking, and three months later the size of the visual field had been almost completely restored. Three of these I pass over, because a thorough exposure of the interpeduncular region failed to reveal any tumour. There are some extremely interesting points about these cases which have little bearing upon the present question. I only mention them, first, to illustrate the fact that conditions other than tumour in this region may occasion symptoms upon which a diagnosis of pituitary tumour may be based, and, secondly, to show that a frontal exploration of the interpeduncular space can be performed with very little risk. All three patients made an uninterrupted recovery from the operation, and two have shown a remarkable improvement in their symptoms. The other four cases had pituitary tumour with large intracranial extension. In one I removed, piecemeal, the greater part of the tumour. The patient was up and about in ten days, and exhibited very marked improvement of vision. Unfortunately the war interfered with the following up of this case, and since \my return I have been unable to trace the patient.
The three fatal cases in this group well illustrate the misfortunes which may be encountered:
(1) A man with well marked hypopituitary symptoms, a considerably enlarged sella, and progressive failure of vision, had twice previously been operated upon by the nasal route, and each time the operation had been followed by some temporary visual improvement. I operated by the frontal route, and evacuated a large cyst containing chocolatecoloured fluid. From this fluid a Staphylococcus atureus was subsequently grown, so that had he survived the operation he might have succumbed to meningitis. Towards the end of the operation, however, which up to this point had been free from any difficulty, the elevated frontal lobe suddenly began to swell and to protrude. A haemorrhage had clearly taken place into it. The patient succumbed a few hours later.
(2) A man, aged 23, an acromegalic, had suffered for three years from facial neuralgia, failing vision, and a periodic discharge from -the nose. Two months previously some growth had been removed, by the nasal route, from the enlarged sella. No relief had been afforded, and since the operation he had suffered from unquenchable thirst and polyuria. I approached the pituitary region by the frontal route. Immediately the dura was opened, and the brain elevated, the optic nerve came into view, flattened and stretched over a soft dark lobulated tumour. As it seemed possible to remove enough of the tumour to relieve pressure upon the chiasma and the other optic nerve, and as the eye on the side of the operation was practically blind, it was decided to divide the nerve. This was done, and a beautiful exposure of the tumour and sella was obtained. Directly, however, I began removing the tumour piecemeal a severe arterial hamorrhage occurred, which could only be controlled by plugging and suturing the flap over the now protruding frontal lobe. Death occurred six hours later. Post mortem a very large tumour was found occupying an enormously enlarged interpeduncular space. The circle of Willis was greatly stretched out over the tumour, and it was from one of its branches that the haemorrhage had taken place.
(3) The third fatal case was that of a man, aged 35, with sylmptoms of hypopituitarism and bitemporal hemianopia. The frontal operation presented no difficulties and a large part of the tumour was removed piecemeal from the interpeduncular space. There seemed to be np reason why this operation should not have been successful, but the patient never recovered consciousness and died on the second day. Post mortem nothing was found to account for the fatal result.
The last of my fourteen cases was one of a large suprapituiitary endothelioma. The only symptom for years had been a progressive failure of vision. , When I was asked to operate the patient was practically blind, and comatose. A bilateral subtemporal decompression proved unavailing. It is of course ludicrous to include a case like this in any statistics of pituitary surgery.
In attempting to make a fair comparison between the two methods of operating upon pituitary lesions, we ought to bear in mind not only the route of approach, but also what can be accomplished when the objective has been reached. The nasal route presents several disadvantages. It is narrow and unclean, and the difficulties may be much increased by acromegalic deformity of the bones. Even in the most favourable circumstances very little room can be obtained for dealing with a solid tumour, and when (as is always the case when symptoms of chiasmal pressure are present) there is an intracranial extension, it is only the smallest part of the tumour which can be attacked. The relief afforded by removing this part of the mass, or even by evacuating the contents of a cyst, is usually small and transient. On the other hand the frontal operation is free from unavoidable risks of meningeal infection; and allows the intracranial part of the tumour to be inspected and dealt with. Its chief dangers are illustrated by my own failures. One is that the frontal lobe may be injured. Another, that of serious and even fatal hammorrhage, depends upon the fact that the circle of Willis is stretched out around the tumour, and so may easily be damaged. But if these dangers can be avoided (and increased experience should diminish the risks) a much more radical and efficient operation can be accomplished.
I have referred to the results obtained by the nasal operation as inadequate and transient. This opinion has been reached not only as stationary.
Case 23.-No improvement when discharged from hospital. To sum up, there are thirteen cases, fifteen operations, two deaths, four greatly improved, five somewhat improved, three not improved and four relapsed after temporary improvement.
It would appear therefore that, from the information at present available, the beneficial effects upon vision of partial removal of a pituitary tumour through the nose, or of merely allowing it to bulge downwards into the sphenoidal sinus, are uncertain, inadequate, and transitory.
The effect upon the severe headache due to sellar distension is more uniform and may be very striking, but recurrence tends to occur.
Of the effect upon glandular symptoms it is less easy to form an estimate, particularly as practically all the cases were treated at the same time with large doses of pituitary gland extract.
Tooth: Surgery of the Pituitary Gland
It may be that in the future increased knowledge of the functions and inter-relations of the ductless glands may be productive of some medicinal form of treatment capable of arresting the growth of the commonest variety of pituitary enlargement, the adenomatous hyperplastic tumour. In this direction glandular medication has hitherto given no very striking results, though the prospects are not devoid of encouraging signs. It is therefore to surgical treatment that we have to look, at the present time, for the relief of symptoms due to tumour of or in the neighbourhood of the pituitary gland. I would urge that if surgical treatment is to be given a fair field it should be applied at an' early stage, and not merely as a last resort in cases rapidly advancing towards a fatal termination. The existence of a high degree of intracranial pressure due to the invasion of the cranial cavity undoubtedly increases the risks of a surgical attack upon the pituitary tumour, just as it does in all other cases of cerebral tumour. I look forward to the time when headache, vomiting and papilloedema will no longer be regarded as the symptoms of cerebral tumour, to be expected and awaited before operation is proposed, but as signs of impending disaster in neglected cases. The work of the neurologist and physiologist has in the past few years enabled many cerebral tumours to be localized accurately at an early stage and dealt with before serious symptoms of intracranial pressure have appeared. There is no reason why pituitary lesions should not be diagnosed at an even earlier stage, for with them we have so many sources of information in radiography, examination of the visual fields and optic disks, and all the symptoms which may be due to abnormalities of glandular function. I believe that, whatever advance in pituitary surgery may take place in the future, it is to be looked for in three main directions. first, earlier and more accurate diagnosis; secondly, a better understanding of the objective to be aimed at in every individual case, so that the most suitable surgical procedure may be selected; and thirdly, improvement in the technique of the intracranial operation.
Dr. TOOTH, C.B., C.M.G.
The remarks which I have to make on this subject are somewhat belated. I have had, since the war, only one, perhaps two, cases of pituitary gland disease which may be said to have come within the range of surgery, and, of course, there has been a long hiatus in my work owing to war activities. Therefore my remarks are based on
